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<160> 22 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 3363 
<212> DNA 

<213> Artificial Sequence 



<220> 



<-23> pBSKP vector with native alpha hordothionm 
sequence from Hordeum viilgare located from 
nucleotide 3361 to nucleotide 2947. 



<400 
tcgacctcga 
cgcttggcgt 
ccacacaaca 
taactcacat 
cagctgcatt 
tccgcttcct 
gctcactcaa 
atgtgagcaa 
ttccataggc 
cgaaacccga 
tctcctgttc 
gtggcgcttt 
aagctgggct 
tatcgtcttg 
aacaggatta 
aactacggct 
ttcggaaaaa 
ttttttgttt 
atcttttcta 
atgagattat 
tcaatctaaa 
gcacctatct 
tagataacta 
gacccacgct 
cgcagaagtg 
gctagagtaa 
atcgtggtgt 

aggcgagtta 



> 1 

ggggggg ccc 

aatcatggtc 
tacgagccgg 
taattgcgtt 
aatgaatcgg 
cgctcactga 
aggcggtaat 
aaggccagca 
tccgcccccc 
caggactata 
cgaccctgcc 
ctcatagctc 
gtgtgcacga 
agtccaaccc 
gcagagcgag 
acactagaag 
gagttggtag 
gcaagcagca 

cggggtctga 

caaaaaggat 
gtatatatga 
cagcgatctg 
cgatacggga 
caccggctcc 
gtcctgcaac 
gtagttcgcc 
cacgctcgtc 
catgatcccc 



ggtacccagc 
atagctgttt 
aagcataaag 
gcgctcactg 
ccaacgcgcg 
ctcgctgcgc 
acggttatcc 
aaaggccagg 
tgacgagcat 
aagataccag 
gcttaccgga 
acgctgtagg 
accccccgtt 
ggtaagacac 
gtatgtaggc 
gacagtattt 
ctcttgatcc 
gattacgcgc 
cgctcagtgg 
cttcacctag 
gtaaacttgg 
tctatttcgt 
gggcttacca 
agatttatca 
tttatccgcc 
agttaatagt 
gtttggtatg 
catgttgtgc 



ttttgttccc 
cctgtgtgaa 
tgtaaagcct 
cccgctttcc 
gggagaggcg 
tcggtcgttc 
acagaatcag 
aaccgtaaaa 
cacaaaaatc 
gcgtttcccc 
tacctgtccg 
tatctcagtt 
cagcccgacc 
gacttatcgc 
ggtgctacag 
ggtatctgcg 
ggcaaacaaa 
agaaaaaaag 
aacgaaaact 
atccttttaa 
tctgacagtt 
tcatccatag 
tctggcccca 
gcaataaacc 
tccatccagt 
ttgcgcaacg 
gcttcattca 
aaaaaagcgg 

1 



tttagtgagg 
attgttatcc 

ggggtgccta 

agtcgggaaa 
gtttgcgtat 
ggctgcggcg 
gggataacgc 
aggccgcgtt 
gacgctcaag 
ctggaagctc 
cctttctccc 
cggtgtaggt 
gctgcgcctt 
cactggcagc 
agttcttgaa 
ctctgctgaa 
ccaccgctgg 
gatctcaaga 
cacgttaagg 
attaaaaatg 
accaatgctt 
ttgcctgact 
gtgctgcaat 
agccagccgg 
ctattaattg 
ttgttgccat 
gctccggttc 
ttagctcctt 



gttaattgcg 
gctcacaatt 
atgagtgagc 
cctgtcgtgc 
tgggcgctct 
agcggtatca 
aggaaagaac 
gctggcgttt 
tcagaggtgg 
cctcgtgcgc 
ttcgggaagc 
cgttcgctcc 
atccggtaac 
agccactggt 
gtggtggcct 
gccagttacc 
tagcggtggt 
agatcctttg 
gattttggtc 
aagt t t taaa 
aatcagtgag 
ccccgtcgtg 
gataccgcga 
aagggccgag 
ttgccgggaa 
tgctacaggc 
ccaacgatca 
cggtcctccg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 





atcgttgtca 
aattctctta 
aagtcattct 
gataataccg 
gggcgaaaac 
gcacccaact 
ggaaggcaaa 
ctcttccttt 
atatttgaat 
gtgccaccta 
tcagctcatt 
agaccgagat 
tggactccaa 
catcacccta 
aagggagccc 
ggaagaaagc 
taaccaccac 
ggctgcgcaa 

cgaaaggggg 

gacgttgtaa 

agctccaccg 

gtcgaactta 

catcaccaca 

tgtagtcaca 

ctgagttgga 

gtttacacct 

agcagtttct 

gaaccaaccc 

tgg 



gaagtaagtt 
ctgtcatgcc 
gagaatagtg 
cgccacatag 
tctcaaggat 
gatcttcagc 
atgccgcaaa 
ttcaatatta 
gtatttagaa 
aattgtaagc 
ttttaaccaa 
agggttgagt 



cgtcaaaggg 
atcaagtttt 
ccgatttaga 
gaaaggagcg 
acccgccgcg 
ctgttgggaa 
atgtgctgca 
aacgacggcc 
cggtggcggc 
ggcactaagg 
attttccaaa 
catggaagcc 
cacaagggcc 
acagacgcct 
tcctagggtg 
cagtataagt 



ggccgcagtg 
atccgtaaga 
tatgcggcga 
cagaacttta 
cttaccgctg 
atcttttact 
aaagggaata 
ttgaagcatt 
aaataaacaa 
gttaatattt 
taggccgaaa 
gttgttccag 
cgaaaaaccg 
ttggggtcga 
gcttgacggg 
ggcgctaggg 
cttaatgcgc 
gggcgatcgg 
aggcgattaa 
agtgagcgcg 
cgctctagaa 
gatgtgaggc 
tagagtttca 
ctacacccca 
aatttgggga 
gcgcataact 
ctcctgcagc 
aaacacacca 



ttatcactca 
tgcttttctg 
ccgagttgct 
aaagtgctca 
ttgagatcca 
ttcaccagcg 
agggcgacac 
tatcagggtt 
ataggggttc 
tgttaaaatt 
tcggcaaaat 
tttggaacaa 
tctatcaggg 
ggtgccgtaa 
gaaagccggc 
cgctggcaag 
cgctacaggg 
tgcgggcctc 
gttgggtaac 
cgtaatacga 
ctagtggatc 
cagcatcacc 
tttcttcgtc 
agttgcaata 
agcctgtagg 
tctgagcacc 
aactcttgcc 
tcacaccctt 



tggttatggc 
tgactggtga 
cttgcccggc 
tcattggaaa 
gttcgatgta 
tttctgggtg 
ggaaatgttg 
attgtctcat 
cgcgcacatt 
cgcgttaaat 
cccttataaa 
gagtccacta 
cgatggccca 
agcactaaat 
gaacgtggcg 
tgtagcggtc 
cgcgtcccat 
ttcgctatta 
gccagggttt 
ctcactatag 
cgtcgactag 
gttgcagaaa 
gtcagcagct 
cttgacggtg 
gcattttccg 
acggacgcgg 
ttctacttgc 
gaggcccttg 



agcactgcat 
gtactcaacc 
gtcaatacgg 
acgttcttcg 
acccactcgt 
agcaaaaaca 
aatactcata 
gagcggatac 
tccccgaaaa 
ttttgttaaa 
tcaaaagaat 
ttaaagaacg 
ctacgtgaac 
cggaacccta 
agaaaggaag 
acgctgcgcg 
tcgccattca 
cgccagctgg 
tcccagtcac 
ggcgaattgg 
agggcccgac 
ttgacacaag 
gcgttgacca 
tctggttcat 
ctacttgtga 
caaaggttgt 
acctgttcga 
ctggtggcca 



<210> 2 
<211> 3365 
<2 12 > DNA 

<213> Artificial Sequence 

K AIT> dBSKP vector with a modified gene based on Hordeum 
vulgLHocated from nucleotide 3361 to nucleotxde 

2947 . 



1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3363 



<400> 2 

tcgacctcga gggggggc cc 
cgcttggcgt aatcatggtc 
ccacacaaca tacgagcegg 
taactcacat taattgcgtt 
cagctgeatt aatgaategg 
tccgcttcct cgctcactga 
gctcactcaa aggeggtaat 
atgtgagcaa aaggecagea 
ttccataggc tccgcccccc 
cgaaacccga caggactata 
tctcctgttc cgaccctgcc 
gtggcgcttt ctcatagctc 
aagctgggct gtgtgcacga 
tategtcttg agtccaaccc 
aacaggatta geagagegag 
aactaegget acactagaag 
ttcggaaaaa gagttggtag 
ttttttgttt gcaagcagca 
atcttttcta eggggtctga 
atgagattat caaaaaggat 
tcaatctaaa gtatatatga 



ggtacccagc 

atagctgttt 

aagcataaag 

gcgctcactg 

ccaacgcgcg 

ctcgctgcgc 

aeggttatec 

aaaggecagg 

tgacgagcat 

aagataccag 

gettacegga 

aegctgtagg 

accccccgtt 

ggtaagacac 

gtatgtaggc 

gacagtattt 

ctcttgatcc 

gattacgege 

cgctcagtgg 

cttcacctag 

gtaaacttgg 



ttttgttccc 

cctgtgtgaa 

tgtaaagect 

cccgctttcc 

gggagaggcg 

teggtegtte 

acagaatcag 

aacegtaaaa 

cacaaaaatc 

gcgtttcccc 

tacctgtccg 

tatctcagtt 

cagcccgacc 

gaettatege 

ggtgctacag 

ggtatctgcg 

ggcaaacaaa 

agaaaaaaag 

aacgaaaact 

atccttttaa 

tctgacagtt 

i 



tttagtgagg 

attgttatcc 

ggggtgccta 

agtcgggaaa 

gtttgegtat 

ggctgcggcg 

gggataaege 

aggecgegtt 

gaegctcaag 

ctggaagctc 

cctttctccc 

cggtgtaggt 

gctgcgcctt 

cactggcagc 

agttcttgaa 

etctgetgaa 

ccaccgctgg 

gatctcaaga 

caegttaagg 

attaaaaatg 

accaatgett 



gttaattgcg 

gctcacaatt 

atgagtgagc 

cctgtcgtgc 

tgggegctet 

ageggtatea 

aggaaagaac 

gctggcgttt 

tcagaggtgg 

cctcgtgcgc 

ttegggaage 

cgttcgctcc 

ateeggtaac 

agccactggt 

gtggtggcct 

gccagttacc 

tagcggtggt 

agatcctttg 

gattttggtc 

aagttttaaa 

aatcagtgag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



gcacctatct 
tagataacta 
gacccacgct 
cgcagaagtg 
gctagagtaa 
atcgtggtgt 
aggcgagtta 
atcgttgtca 
aattctctta 
aagtcattct 
gataataccg 
gggcgaaaac 
gcacccaact 

ctct tccttt 
atatt tgaat 
gtgccaccta 
tcagctcatt 
agaccgagat 
tggactccaa 
catcacccta 
aagggagccc 
ggaagaaagc 
taaccaccac 
ggctgcgcaa 
cgaaaggggg 
gacgttgtaa 
agctccaccg 
gtcgaactta 
catcaccaca 
tgtagtcaca 
ctgagttgga 
gcttacactt 
agcacttcct 
gaaccaaccc 
tggtg 



cagcgatctg 
cgatacggga 
caccggctcc 
gtcctgcaac 
gtagttcgcc 
cacgctcgtc 
catgatcccc 
gaagtaagtt 
ctgtcatgcc 
gagaatagtg 
cgccacatag 
tctcaaggat 
gatcttcagc 
atgccgcaaa 
t tcaatat ta 
gtat ttagaa 
aattgtaagc 
t tttaaccaa 
agggttgagt 
cgtcaaaggg 
atcaagtttt 
ccgatttaga 
gaaaggagcg 
acccgccgcg 
ctgttgggaa 
atgtgctgca 
aacgacggcc 
cggtggcggc 
ggcactaagg 
attttccaaa 
catggaagcc 
cacaagggcc 
gcagacgcct 
tcccagggta 
cagtataagt 



t ctat t tcgt 
gggct tacca 
aga 1 1 tatca 
tttatccgcc 
agt taatagt 
gtt tggtatg 
catgt tgtgc 
ggccgcagtg 
atccgtaaga 
tatgcggcga 
cagaact tta 
ct taccgctg 
atctt t tact 
aaagggaata 
t tgaagcat t 
aaataaacaa 
gttaatatt t 
taggccgaaa 
gt tgt t ccag 
cgaaaaaccg 
ttggggtcga 
gcttgacggg 
ggcgctaggg 
ct taatgcgc 
gggcgatcgg 
aggcgat taa 
agtgagcgcg 
cgctctagaa 
gatgtgaggc 
tagagt ttca 
ctacacccca 
aat ttgggga 
gcgcaaagct 
ctcttgcagc 
aaacacacca 



tcatcca tag 
t c tggcccca 
gcaataaacc 
tccatccagt 
ttgcgcaacg 
gcttcattca 
aaaaaagcgg 
ttatcactca 
tgct t ttctg 
ccgagttgct 
aaagtgc tea 
ttgagatcca 
t t caccagcg 
agggegacac 
tatcagggtt 
ataggggttc 
tgt taaaat t 
teggcaaaat 
tttggaacaa 
tctatcaggg 
ggtgccgtaa 
gaaagcegge 
cgc tggcaag 
cgc tacaggg 
tgcgggcctc 
gttgggtaac 
egtaataega 
ctagtggatc 
cagcatcacc 
tttcttcgtc 
agttgcaata 
agectttegg 
tcttggcgcc 
aactcttgcc 
tcacaccctt 



t tgectgact 
gtgctgcaat 
agccagccgg 
c tattaat tg 
ttgttgccat 
get ccggttc 
t tagctcct t 
tggttatggc 
tgactggtga 
cttgcccggc 
t cattggaaa 
gttcgatgta 
t ttctgggtg 
ggaaatgttg 
at tgtctcat 
cgcgcacatt 
cgcgttaaat 
cccttataaa 
gagtccacta 
cgatggccca 
agcactaaat 
gaacgtggcg 
tgtagcggtc 
cgcgtcccat 
ttegctatta 
gccagggttt 
ctcactatag 
cgtcgactag 
gttgcagaaa 
gtcagcagct 
ettgaeggtg 
gcattt tccg 
tttgac tttg 
ttctacttgc 
gaggeccttg 



ccccgtcgtg 
gataccgega 
aagggecgag 
ttgccgggaa 
tgetacagge 
ccaacgatca 
cggtcctccg 
ageactgeat 
gtactcaacc 
gtcaataegg 
aegt tc t t eg 
acccac tcgt 
agcaaaaaca 
aatactcata 
gageggatae 
tccccgaaaa 
ttttgttaaa 
tcaaaagaat 
ttaaagaacg 
etaegtgaac 
cggaacccta 
agaaaggaag 
acgctgcgcg 
tcgccattca 
cgccagctgg 
tcccagtcac 
ggcgaattgg 
agggcccgac 
ttgacacaag 
gcgttgacca 
tctggttcat 
ctactagtca 
caaaggttgt 
acctgttcga 
ctggtggcca 



1320 
1380 

_L -± -t w 

1500 
1560 
1620 
1680 
1740 
1800 
186 0 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2 340 
2400 
2460 
2520 
2580 
2640 
2 700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3365 
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13> 


Arti 



<220> 
<223> 



Modified gene based on Hordeum vulgare from 
nucleotide 2199 to nucleotide 2612 in Zea mays 
expression vector. Zea mays promoter from 
nucleotide 676 to nucleotide 2198. 



<40 

ctaaattgta 
attttttaac 
gatagggttg 
caaegtcaaa 
ctaatcaagt 
cccccgattt 
agegaaagga 
cacacccgcc 
caactgttgg 
gggatgtgct 
taaaacgacg 
ccgcggtggc 
actategtat 



0> 3 
agegttaata 
caataggecg 
agtgttgttc 
gggcgaaaaa 
tttttggggt 
agagcttgac 
gegggegcta 
gcgcttaatg 
gaagggegat 
geaaggegat 
gecagtgage 
ggccgctcta 
caccta tcta 



ttttgttaaa 
aaatcggcaa 
cagtttggaa 
cegtcta tea 
cgaggtgccg 
ggggaaagee 
gggcgctggc 
cgccgc taca 
eggtgeggge 
taagttgggt 
gegegtaata 
gattatataa 
aataagt cac 



at tegegtta 
aatccct tat 
caagagtcca 
gggcgatggc 
taaagcacta 
ggcgaacgtg 
aagtgtagcg 
gggcgcgtcc 
c tct tegcta 
aacgecaggg 
cgactcacta 
t ttataagct 
gggagtttcg 



aatttttgtt 
aaatcaaaag 
ctattaaaga 
ccactacgtg 
aateggaace 
gcgagaaagg 
gtcacgctgc 
cattcgccat 
t tacgccagc 
tt ttcccagt 
tagggegaat 
aaacaacccg 
aacgtccact 



aaatcagctc 
aatagaccga 
acgtggactc 
aaccatcacc 
ctaaagggag 
aagggaagaa 
gcgtaaccac 
t caggctgeg 
tggegaaagg 
cacgacgttg 
tggagctcca 
gccctaaagc 
t cgtcgcacg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 





gaattgcatg tttcttgttg gaagcatatt cacgcaatct ccacacataa aggtttatgt 84 0 

ataaact tac atttagctca gtttaattac agtcttattt ggatgcatat gtatggttct 900 

caatccatat aagttagagt aaaaaataag tttaaatttt atcttaattc actccaacat 960 

atatggatct acaatactca tgtgcatcca aacaaactac t tatattgag gtgaatttgg 102 0 

tagaaattaa actaacttac acactaagcc aatctttact atattaaagc accagtttca 1080 

acgatcgtcc cgcgtcaata ttattaaaaa actcctacat ttctttataa tcaacccgca 1140 

ctcttataat ctcttctcta ctactataat aagagagttt atgtacaaaa taaggtgaaa 12 0 0 

ttatctataa gtgttctgga tattggttgt tggctcccat attcacacaa cctaatcaat 1260 

agaaaacata tgttttatta aaacaaaatt tatcatatat catatatata tatatatcat 1320 

atatatatat aaaccgtagc aatgcacggg catataacta gtgcaactta atacatgtgt 13 8 0 

gtattaagat gaataagagg gtatccaaat aaaaaacttg ttgcttacgt atggatcgaa 14 4 0 

a ggggttgga aacgattaaa cgattaaatc tcttcctagt caaaattgaa tagaaggaga 1500 

tttaatatat cccaatcccc ttcgatcatc caggtgcaac cgtataagtc ctaaagtggt 1560 

gaggaacacg aaagaaccat gcattggcat gtaaagctcc aagaatttgt tgtatcctta 1620 

acaactcaca gaacatcaac caaaattgca cgtcaagggt attgggtaag aaacaatcaa 1680 

acaaatcctc tctgtgtgca aagaaacacg gtgagtcatg ccgagatcat actcatctga 1740 

tatacatgct tacagctcac aagacattac aaacaactca tattgcatta caaagatcgt 1800 

ttcatgaaaa ataaaatagg ccggacagga caaaaatcct tgacgtgtaa agtaaattta 1860 

caacaaaaaa aaagccatat gtcaagctaa atctaattcg ttttacgtag atcaacaacc 1920 

tgtagaaggc aacaaaactg agccacgcag aagtacagaa tgattccaga tgaaccatcg 1980 

acgtgctacg taaagagagt gacgagtcat atacatttgg caagaaacca tgaagctgcc 2040 

tacagccgtc tcggtggcat aagaacacaa gaaattgtgt taattaatca aagctataaa 2100 

taacgctcgc atgcctgtgc acttctccat caccaccact gggtcttcag accattagct 2160 

ttatctactc cagagcgcag aagaacccga tcgacaccat ggccaccagc aagggcctca 2220 

agggtgtgat ggtgtgttta cttatactgg ggttggttct cgaacaggtg caagtagaag 2280 

gcaagagttg ctgcaagagt accctgggaa ggaagtgcta caacctttgc aaagtcaaag 2340 

gcgccaagaa gctttgcgca ggcgtctgca agtgtaagct gactagtagc ggaaaatgcc 2400 

cgaaaggctt ccccaaattg gcccttgtgt ccaactcaga tgaaccagac accgtcaagt 2460 

attgcaactt ggggtgtagg gcttccatgt gtgactacat ggtcaacgca gctgctgacg 2520 

acgaagaaat gaaactctat ttggaaaatt gtggtgatgc ttgtgtcaat ttctgcaacg 2580 

gtgatgctgg cctcacatcc cttagtgcct aagttcgacg tcgggccctc tagtcgacgg 2640 

atccccggcg gtgtccccca ctgaagaaac tatgtgctgt agtatagccg ctgcccgctg 2700 

gctagctagc tagttgagtc atttagcggc gatgattgag taataatgtg tcacgcatca 2760 

ccatgcatgg gtggcagtgt cagtgtgagc aatgacctga atgaacaatt gaaatgaaaa 2820 

gaaaaaagta ttgttccaaa ttaaacgttt taacctttta ataggtttat acaataattg 2880 

atatatgttt tctgtatatg tctaatttgt tatcatccat ttagatatag acaaaaaaaa 2940 

atctaagaac taaaacaaat gctaatttga aatgaaggga gtatatattg ggataatgtc 3000 

gatgagatcc ctcgtaatat caccgacatc acacgtgtcc agttaatgta tcagtgatac 3060 

gtgtattcac atttgttgcg cgtaggcgta cccaacaatt ttgatcgact atcagaaagt 3120 

caacggaagc gagtcgacct cgaggggggg cccggtaccc agcttttgtt ccctttagtg 3180 

agggttaatt gcgcgcttgg cgtaatcatg gtcatagctg tttcctgtgt gaaattgtta 3240 

tccgctcaca attccacaca acatacgagc cggaagcata aagtgtaaag cctggggtgc 3300 

ctaatgagtg agctaactca cattaattgc gttgcgctca ctgcccgctt tccagtcggg 3360 

aaacctgtcg tgccagctgc attaatgaat cggccaacgc gcggggagag gcggtttgcg 3420 

tattgggcgc tcttccgctt cctcgctcac tgactcgctg cgctcggtcg ttcggctgcg 3480 

gcgagcggta tcagctcact caaaggcggt aatacggtta tccacagaat caggggataa 3 54 0 

cgcaggaaag aacatgtgag caaaaggcca gcaaaaggcc aggaaccgta aaaaggccgc 3600 

gttgctggcg tttttccata ggctccgccc ccctgacgag catcacaaaa atcgacgctc 3660 

aagtcagagg tggcgaaacc cgacaggact ataaagatac caggcgtttc cccctggaag 3 720 

ctccctcgtg cgctctcctg ttccgaccct gccgcttacc ggatacctgt ccgcctttct 3780 

cccttcggga agcgtggcgc tttctcatag ctcacgctgt aggtatctca gttcggtgta 3840 

ggtcgttcgc tccaagctgg gctgtgtgca cgaacccccc gttcagcccg accgctgcgc 3900 

cttatccggt aactatcgtc ttgagtccaa cccggtaaga cacgacttat cgccactggc 3 96 0 

agcagccact ggtaacagga ttagcagagc gaggtatgta ggcggtgcta cagagttctt 4020 

gaagtggtgg cctaactacg gctacactag aaggacagta tttggtatct gcgctctgct 4080 

gaagccagtt accttcggaa aaagagttgg tagctcttga tccggcaaac aaaccaccgc 4140 

tggtagcggt ggtttttttg tttgcaagca gcagattacg cgcagaaaaa aaggatctca 4200 

agaagatcct ttgatctttt ctacggggtc tgacgctcag tggaacgaaa actcacgtta 4260 

agggattttg gtcatgagat tatcaaaaag gatcttcacc tagatccttt taaattaaaa 4320 

atgaagtttt aaatcaatct aaagtatata tgagtaaact tggtctgaca gttaccaatg 4380 

ct taatcagt gaggcaccta tctcagcgat ctgtctattt cgttcatcca tagttgcctg 4 44 0 

actccccgtc gtgtagataa ctacgatacg ggagggctta ccatctggcc ccagtgctgc 4 500 
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aatgataccg cgagacccac gctcaccggc tccagattta tcagcaataa accagccagc 4 56 0 

cggaagggcc gagcgcagaa gtggtcctgc aactttatcc gcctccatcc agtctattaa 4620 

ttgttgccgg gaagctagag taagtagttc gccagttaat agtttgcgca acgttgttgc 4680 

cattgctaca ggcatcgtgg tgtcacgctc gtcgtttggt atggcttcat tcagctccgg 4740 

ttcccaacga tcaaggcgag ttacatgatc ccccatgttg tgcaaaaaag cggttagctc 4 8 00 

cttcggtcct ccgatcgttg tcagaagtaa gttggccgca gtgttatcac tcatggttat 4860 

ggcagcactg cataattctc ttactgtcat gccatccgta agatgctttt ctgtgactgg 4920 

tgagtactca accaagtcat tctgagaata gtgtatgcgg cgaccgagtt gctcttgccc 4980 

ggcgtcaata cgggataata ccgcgccaca tagcagaact ttaaaagtgc tcatcattgg 5040 

aaaacgttct tcggggcgaa aactctcaag gatcttaccg ctgttgagat ccagttcgat 5100 

gtaacccact cgtgcaccca actgatcttc agcatctttt actttcacca gcgtttctgg 5160 

gtgagcaaaa acaggaaggc aaaatgccgc aaaaaaggga ataagggcga cacggaaatg 5220 

ttgaatactc atactcttcc tttttcaata ttattgaagc atttatcagg gttattgtct 5280 

catgagcgga tacatatttg aatgtattta gaaaaataaa caaatagggg ttccgcgcac 5340 

att tccccga aaagtgccac 53 6 0 



<210> 


4 


<211> 


5511 


<212> 


DNA 


<213> 


Art if icial 



< 2 2 0 > 

<223> Modified gene based on Hordeum vulgare from 

nucleotide 1834 to nucleotide 1420 in Zea mays 
expression vector. Zea mays promoter from 
nucleotide 3271 to nucleotide 1834. 

<400> 4 

tcgcgcgttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg 
cagcttgtct gtaagcggat gccgggagca gacaagcccg tcagggcgcg 
ttggcgggtg tcggggctgg cttaactatg cggcatcaga gcagattgta 
accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccgc 
attcgccatt caggctgcgc aactgttggg aagggcgatc ggtgcgggcc 
tacgccagct ggcgaaaggg ggatgtgctg caaggcgatt aagttgggta 
tt tcccagtc acgacgttgt aaaacgacgg ccagtgaatt cttt tatgaa 
gcatatctgt gcattactac ctgggataca agggcttctc cgccataaca 
cgatgctgag aacgaacggg gaagaaagta agcgccgccc aaaaaaaacg 
tcggctatag caggtgaaag ttcgtgcgcc aatgaaaagg gaacgatatg 
ttgggatact taaatttgga gagtttgttg catacactaa tccactaaag 
ttttaacagc tctaggcagg atataagatt tatatctaat ctgttggagt 
gtaacttttc tctctgtttc gtttatagcc gattagcaca aaattaaact 
aaataaagaa aaacggaggc agtaaaaaat acccaaaaaa atacttggag 
caaaattatc ttctaatttt aaaagctaca tattaaaaat actatatatt 
cgagatcatt gcttgggatg ggcagggcca atagctaatt gctaaggatg 
atgtatcgtc tgaaacatgt aggggctaat agttagatga ctaatttgct 
ggggtgctgt ttgagcctag cgatgaaggg tcatagtttc atacaagaac 
ttcgtctgct gtgtctgttc tcagcgtaac ggcatcaatg gatgccaaac 
gacaaatgaa gaagcgaaga gattatagaa cacgcacgtg tcattattta 
tgcctcagta gcttacagca tcgtacccgc acgtacatac tacagagcca 
actgcctgcc gcttacgtac atagttaaca cgcagagagg tatatacata 
gtctccactc aggctcatgc tacgtacgca cgtcggtcgc gcgccaccct 
cctgctcgtt ttggcgagct agagggcccg acgtcgaact taggcactaa 
gccagcatca ccgttgcaga aattgacaca agcatcacca caattttcca 
catttcttcg tcgtcagcag ctgcgttgac catgtagtca cacatggaag 
caagttgcaa tacttgacgg tgtctggttc atctgagttg gacacaaggg 
gaagcctttc gggcattttc cgctactagt cagcttacac ttgcagacgc 
cttcttggcg cctttgactt tgcaaaggtt gtagcacttc cttcccaggg 
gcaactcttg ccttctactt gcacctgttc gagaaccaac cccagtataa 
catcacaccc ttgaggccct tgctggtggc catggtgtag tgtcgactgt 
ggtgtgtgtt ggatccttgg gttggctgta tgcagaacta aagcggaggt 



gagacggtca 


60 


tcagcgggtg 


120 


ctgagagtgc 


180 


atcaggcgcc 


240 


tcttcgctat 


300 


acgccagggt 


360 


taataataat 


420 


aattgagttg 


480 


aacatgtacg 


540 


cgttgggtag 


600 


t tgt ctat ct 


660 


tgcttttaga 


720 


aggtgacgag 


780 


atttttgtct 


840 


aaaaatactt 


900 


ggctatatt t 


960 


gtgttcgtac 


1020 


tcactt ttgg 


1080 


tccgcaaggg 


1140 


tttatggact 


1200 


cacttattgc 


1260 


cacgtccaac 


1320 


ctcgttgctt 


1380 


gggatgtgag 


1440 


aatagagt tt 


1500 


ccctacaccc 


1560 


ccaatt tggg 


1620 


ctgcgcaaag 


1680 


tactct tgca 


1740 


gtaaacacac 


1800 


gatatcctcg 


1860 


ggcgcgcatt 


1920 
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tataccagcg ccgggccctg gtacgtggcg cggccgcgcg gctacgtgga ggaaggctgc 1980 

gtggcagcag acacacgggt cgccacgtcc cgccgtactc tccttaccgt gcttatccgg 2040 

gctccggctc ggtgcacgcc agggtgtggc cgcctctgag cagactttgt cgtgttccac 2 100 

agtggtgtcg tgttccgggg actccgatcc gcggcgagcg accgagcgtg taaaagagtt 2 160 

cctactaggt acgttcattg tatctggacg acgggcagcg gacaatttgc tgtaagagag 2220 

gggcagtttt tttttagaaa aacagagaat tccgttgagc taattgtaat tcaacaaata 2280 

agctattagt tggttttagc ttagattaaa gaagctaacg actaatagct aataattagt 2 340 

tggtctatta gttgactcat tttaaggccc tgtttcaatc tcgcgagata aactttagca 2400 

gctatttttt agctactttt agccatttgt aatctaaaca ggagagctaa tggtggtaat 2460 

tgaaactaaa ctttagcact tcaattcata tagctaaagt ttagcaggaa gctaaacttt 2 520 

atcccgtgag attgaaacgg ggcctaaatc tctcagctat ttttgatgca aattactgtc 2580 

actactggaa tcgagcgctt tgccgagtgt caaagcctga aaaacactcc gtaaagactt 2640 

tgcctagtgt gacactcgac aaagagatct cgacgaacag tacatcgaca acggcttctt 2700 

tgtcgagtac tttttatcgg acacttgaca aagtctttgt cgagtgaact acattgaaac 2760 

tctatgattt tatgtgtagg tcacttaggt ttctacacat agtacgtcac aactttaccg 2820 

aaacattatc aaatttttat cacaacctct atatatgata tcatgacatg tggacaagtt 2880 

tcattaattt ctgactttat ttgtgtttta tacaattttt aaacaactag ataacaagtt 2940 

cacggtcatg tttagtgagc atggtgcttg aagattctgg tctgcttctg aaatcggtcg 3000 

taacttgtgc tagataacat gcatatcatt tattttgcat gcacggtttt ccatgtttcg 3 06 0 

agtgacttgc agtttaaatg tgaattttcc gaagaaattc aaataaacga actaaatcta 3 120 

atatttatag aaaacatttt tgtaaatatg taattgtgcc aaaatggtac atgtagatct 3 180 

acatagtgta ggaacatacc acaaaaagtt tggttggcaa aataaaaaaa ataaaatata 3240 

ctttatcgag tgtccaagga tggcactcgg caagcttggc gtaatcatgg tcatagctgt 3300 

ttcctgtgtg aaattgttat ccgctcacaa ttccacacaa catacgagcc ggaagcataa 3360 

agtgtaaagc ctggggtgcc taatgagtga gctaactcac attaattgcg ttgcgctcac 3420 

tgcccgcttt ccagtcggga aacctgtcgt gccagctgca ttaatgaatc ggccaacgcg 3480 

cggggagagg cggtttgcgt attgggcgct cttccgcttc ctcgctcact gactcgctgc 3540 

gctcggtcgt tcggctgcgg cgagcggtat cagctcactc aaaggcggta atacggttat 3600 

ccacagaatc aggggataac gcaggaaaga acatgtgagc aaaaggccag caaaaggcca 366 0 

ggaaccgtaa aaaggccgcg ttgctggcgt ttttccatag gctccgcccc cctgacgagc 3720 

atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccc gacaggacta taaagatacc 3780 

aggcgtttcc ccctggaagc tccctcgtgc gctctcctgt tccgaccctg ccgcttaccg 3840 

gatacctgtc cgcctttctc ccttcgggaa gcgtggcgct ttctcaatgc tcacgctgta 3900 

ggtatctcag ttcggtgtag gtcgttcgct ccaagctggg ctgtgtgcac gaaccccccg 3 960 

ttcagcccga ccgctgcgcc ttatccggta actatcgtct tgagtccaac ccggtaagac 4 02 0 

acgacttatc gccactggca gcagccactg gtaacaggat tagcagagcg aggtatgtag 4 08 0 

gcggtgctac agagttcttg aagtggtggc ctaactacgg ctacactaga aggacagtat 4 140 

ttggtatctg cgctctgctg aagccagtta ccttcggaaa aagagttggt agctcttgat 4200 

ccggcaaaca aaccaccgct ggtagcggtg gtttttttgt ttgcaagcag cagattacgc 4260 

gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct gacgctcagt 4 320 

ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt atcaaaaagg atcttcacct 4380 

agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat gagtaaact t 444 0 

ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc tgtctatttc 4 500 

gttcatccat agttgcctga ctccccgtcg tgtagataac tacgatacgg gagggcttac 4560 

catctggccc cagtgctgca atgataccgc gagacccacg ctcaccggct ccagatttat 4620 

cagcaataaa ccagccagcc ggaagggccg agcgcagaag tggtcctgca actttatccg 4680 

cctccatcca gtctattaat tgttgccggg aagctagagt aagtagttcg ccagttaata 4740 

gtttgcgcaa cgttgttgcc attgctacag gcatcgtggt gtcacgctcg tcgtttggta 4800 

tggcttcatt cagctccggt tcccaacgat caaggcgagt tacatgatcc cccatgttgt 4860 

gcaaaaaagc ggttagctcc ttcggtcctc cgatcgttgt cagaagtaag ttggccgcag 4920 

tgttatcact catggttatg gcagcactgc ataattctct tactgtcatg ccatccgtaa 4980 

gatgcttttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag tgtatgcggc 5040 

gaccgagttg ctcttgcccg gcgtcaatac gggataatac cgcgccacat agcagaactt 5100 

taaaagtgct catcattgga aaacgttctt cggggcgaaa actctcaagg atcttaccgc 5160 

tgttgagatc cagttcgatg taacccactc gtgcacccaa ctgatcttca gcatctttta 5220 

ctttcaccag cgtttctggg tgagcaaaaa caggaaggca aaatgccgca aaaaagggaa 5280 

taagggcgac acggaaatgt tgaatactca tactcttcct ttttcaatat tattgaagca 5340 

tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag aaaaataaac 5400 

aaataggggt tccgcgcaca tttccccgaa aagtgccacc tgacgtctaa gaaaccatta 5460 

ttatcatgac attaacctat aaaaataggc gtatcacgag gccctttcgt c 5511 
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<210> 5 
<211> 5115 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Gene from Hordeum vulgare from nucleotide 1343 to 
nucleotide 1757 in Zea mays expression vector. 
Zea mays promoter from nucleotide 43 to nucleotide 
1342 . 



<400> 5 

gttgggagct ctcccatatg gtcgacctgc aggcggccgc tctagaacta gtggatcccc 60 

ccctcgaggt cgacggtatc gataagcttg atatcttaca aggcccagcc cagcgaccta 120 

ttacacagcc cgctcgggcc cgcgacgtcg ggacacatct tcttccccct tttggtgaag 180 

ctctgctcgc agctgtccgg ctccttggac gttcgtgtgg cagattcatc tgttgtctcg 240 

tctcctgtgc ttcctgggta gcttgtgtag tggagctgac atggtctgag caggcttaaa 300 

atttgctcgt agacgaggag taccagcaca gcacgttgcg gatttctctg cctgtgaagt 360 

gcaacgtcta ggattgtcac acgccttggt cgcgtcgcgt cgcgtcgcgt cgatgcggtg 42 0 

gtgagcagag cagcaacagc tgggcggccc aacgttggct tccgtgtctt cgtcgtacgt 480 

acgcgcgcgc cggggacacg cagcagagag cggagagcga gccgtgcacg gggaggtggt 54 0 

9 t 99 aa 9 t 99 agccgcgcgc ccggccgccc gcgcccggtg ggcaacccaa aagtacccac 6 00 

gacaagcgaa ggcgccaaag cgatccaagc tccggaacgc aacagcatgc gtcgcgtcgg 6 6 0 

agagccagcc acaagcagcc gagaaccgaa ccggtgggcg acgcgtcatg ggacggacgc 72 0 

gggcgacgct tccaaacggg ccacgtacgc cggcgtgtgc gtgcgtgcag acgacaagcc 78 0 

aaggcgaggc agcccccgat cgggaaagcg ttttgggcgc gagcgctggc gtgcgggtca 84 0 

gtcgctggtg cgcagtgccg gggggaacgg gtatcgtggg gggcgcgggc ggaggagagc 90 0 

gtggcgaggg ccgagagcag cgcgcggccg ggtcacgcaa cgcgccccac gtactgccct 96 0 

ccccctccgc gcgcgctaga aataccgagg cctggaccgg gggggggccc cgtcacatcc 1020 

atccatcgac cgatcgatcg ccacagccaa caccacccgc cgaggcgacg cgacagccgc 1080 

caggaggaag gaataaactc actgccagcc agtgaagggg gagaagtgta ctgctccgtc 114 0 

gaccagtgcg cgcaccgccc ggcagggctg ctcatctcgt cgacgaccag gttctgttcc 1200 

gatccgatcc gatcctgtcc ttgagtttcg tccagatcct ggcgcgtatc tgcgtgtttg 12 6 0 

atgatccagg ttcttcgaac ctaaatctgt ccgtgcacac gtcttttctc tctctcctac 1320 

gcagtggatt aatcgccatg gccaccagca agggcctcaa gggtgtgatg gtgtgtttac 1380 

ttatactggg gttggttctc gaacaggtgc aagtagaagg caagagttgc tgcaagagta 14 4 0 

ccctgggaag gaagtgctac aacctttgca aagtcaaagg cgccaagaag ctttgcgcag 1500 

gcgtctgcaa gtgtaagctg actagtagcg gaaaatgccc gaaaggcttc cccaaattgg 156 0 

cccttgtgtc caactcagat gaaccagaca ccgtcaagta ttgcaacttg gggtgtaggg 1620 

cttccatgtg tgactacatg gtcaacgcag ctgctgacga cgaagaaatg aaactctatt 16 8 0 

tggaaaattg tggtgatgct tgtgtcaatt tctgcaacgg tgatgctggc ctcacatccc 174 0 

ttagtgccta agttcgacgt cgggccctct agatgcggcc cgggtgaaga gttcgccctg 1800 

cagggcccct gatctcgcgc gtggtgcaaa gatgttggga catcttctta tatatgctgt 1860 

ttcgcttatg tgatatggac aagtatgtgt agatgcttgc ttgtgctagt gtaatgtagt 1920 

gtagtggtgg ccagtggcac aacctaataa gcgcatgaac taattgcttg cgtgtgtagt 1980 

taagtaccga tcggtaattt tatattgcga gtaaataaat ggacctgtag tggtggagta 2040 

aataatccct gctgttcggt gttcttatcg ctcctcgtat agatattata tagagtacat 2100 

ttttctctct ctgaatccta cgtgtgtgaa atttctatat cattactgta aaatttctgc 2160 

gttccaaaag agaccatagc ctatctttgg ccctgtttgt ttcggcttct ggcagcttct 2220 

ggccaccaaa agctgctgcg gactgccaaa cgctcagatt ttcagctagc ttctataaaa 2280 

ttagttgggg caaaaaccat ccaaaatcaa tataaacaca taatcggttg agtcgttgta 2340 

atattaggaa tctgtcactt tctagatcct gagccctatg aacaacttta tctttctcca 2400 

tacgtaatcg taatgatact cagattctct ccacagccag attctcctca cagccagatt 2460 

ttcagaaaag ctggtcagaa aaaagttaaa ccaaacagac cctttgtgta tgcatggatc 2520 

ggctttcccc gtcaagctct aaatcggggg ctccctttag ggttccgatt tagagcttta 2580 

cggcacctcg accgcaaaaa acttgatttg ggtgatggtt cacgtagtgg gccatcgccc 2640 

tgatagacgg tt tttcgccc tttgacgttg gagtccacgt tctttaatag tggactcttg 2700 

ttccaaactg gaacaacact caaccctatc tcggtctatt cttttgattt ataagggatt 2760 

ttgccgattt cggcctattg gttaaaaaat gagctgattt aacaaatatt taacgcgaat 2820 

tttaacaaaa tattaacgtt tacaatttcg cctgatgcgg tattttctcc ttacgcatct 2880 

gtgcggtatt tcacaccgca tacaggtggc acttttcggg gaaatgtgcg cggaacccct 2940 
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atttgtttat 

taaatgcttc 

c t tat tccct 

aaagtaaaag 

aacagcggta 

tttaaagttc 

ggtcgccggg 

catcttacgg 

aacactgcgg 

ttgcacaaca 

gccataccaa 

aaactattaa 

gaggcggata 

gctgataaat 

gatggtaagc 

gaacgaaata 

gaccaagttt 

atctaggtga 

t tccactgag 

ctgcgcgtaa 

ccggatcaag 

ccaaatactg 

ccgcctacat 

tcgtgtctta 

tgaacggggg 

tacctacagc 

tatccggtaa 

gcctggtatc 

tgatgctcgt 

ttcctggcct 

gtggataacc 

gagcgcagcg 

cccgcgcgtt 

ggcagtgagc 

cactttatgc 

ggaaacagct 

ctatgcatcc 



ttttctaaat 
aataatattg 
tttttgcggc 
atgctgaaga 
agatccttga 
tgctatgtca 
cgcggtattc 
atggcatgac 
ccaacttact 

tgggggatca 

acgacgagcg 
ctggcgaact 
aagttgcagg 
ctggagccgg 
cctcccgtat 
gacagatcgc 
actcatatat 
agatcctttt 
cgtcagaccc 
tctgctgctt 
agctaccaac 
tccttctagt 
acctcgctct 
ccgggttgga 
gttcgtgcac 
gtgagctatg 
gcggcagggt 
tttatagtcc 
caggggggcg 
tttgctggcc 
gtattaccgc 
agtcagtgag 
ggccgattca 
gcaacgcaat 
ttccggctcg 
atgaccatga 
aacgc 



acattcaaat 

aaaaaggaag 

attttgcct t 

tcagttgggt 

gagttttcgc 

tacactatta 

tcagaatgac 

agtaagagaa 

tctgacaacg 

tgtaactcgc 

tgacaccacg 

acttactcta 

accact tctg 

tgagcgtggg 

cgtagttatc 

tgagataggt 

actttagatt 

tgataatctc 

cgtagaaaag 

gcaaacaaaa 

tctttttccg 

gtagccgtag 

gctaatcctg 

ctcaagacga 

acagcccagc 

agaaagcgcc 

cggaacagga 

tgtcgggttt 

gagcctatcg 

ttttgctcac 

ct ttgagtga 

cgaggaagcg 

ttaatgcagc 

taatgtgagt 

tatgttgtgt 

ttacgccaag 



atgtatccgc 

agtatgagta 

cctgtt tt tg 

gcacgagtgg 

cccgaagaac 

tcccgtat tg 

t tggttgagt 

t tatgcagtg 

atcggaggac 

ct tgatcgtt 

atgcctgtag 

gcttcccggc 

cgctcggccc 

tctcgcggta 

tacacgacgg 

gcc t cactga 

gat ttaaaac 

atgaccaaaa 

atcaaaggat 

aaaccaccgc 

aaggtaactg 

ttaggccacc 

ttaccagtgg 

tagttaccgg 

ttggagcgaa 

acgct tcccg 

gagcgcacga 

cgccacctct 

aaaaacgcca 

atgttctt tc 

gctgataccg 

gaagagcgcc 

tggcacgaca 

tagctcactc 

ggaattgtga 

ctatt taggt 



tcatgagaca 

t tcaacat tt 

ctcacccaga 

gt tacatcga 

gtt ttccaat 

acgccgggca 

ac t caccagt 

ctgccataac 

cgaaggagct 

gggaaccgga 

caatgccaac 

aacaattaat 

ttccggctgg 

tcattgcagc 

ggagtcaggc 

t taagcattg 

t tcatt ttta 

tccct taacg 

ct tcttgaga 

taccagcggt 

gcttcagcag 

acttcaagaa 

ctgctgccag 

ataaggcgca 

cgacctacac 

aagggagaaa 

gggagcttcc 

gacttgagcg 

gcaacgcggc 

ctgcgttatc 

ctcgccgcag 

caatacgcaa 

ggtttcccga 

at taggcacc 

gcggataaca 

gacactatag 



ataaccctga 

ccgtgtcgcc 

aacgctggtg 

actggatctc 

gatgagcact 

agagcaactc 

cacagaaaag 

catgagtgat 

aaccgctt tt 

gctgaatgaa 

aacgttgcgc 

agactggatg 

ctggtttatt 

actggggcca 

aactatggat 

gtaactgtca 

atttaaaagg 

tgagttttcg 

tccttttttt 

ggtttgtttg 

agcgcagata 

ctctgtagca 

tggcgataag 

gcggtcgggc 

cgaactgaga 

ggcggacagg 

agggggaaac 

tcgatttttg 

ctt t t tacgg 

ccctgattct 

ccgaacgacc 

accgcctctc 

ctggaaagcg 

ccaggcttta 

atttcacaca 

aatactcaag 



3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 

5040 

5100 

5115 



<210> 


6 






<211> 


5392 






<212> 


DNA 






<213> 


Artificial Sequence 






<220> 








<223> 


Gene from Glycine max 


from nucleotide 


2199 to 




nucleotide 26 75 in Zea 


mays expression 


vector 




Zea mays promoter from 


nucleotide 676 


to 




nucleotide 2198. 







<40 

ctaaattgta 
attttttaac 
gatagggttg 
caacgtcaaa 
ctaatcaagt 
cccccgattt 
agcgaaagga 
cacacccgcc 
caactgttgg 

gggatgtgct 



0> 6 
agcgttaata 
caataggccg 
agtgttgttc 
gggcgaaaaa 
tttttggggt 
agagcttgac 
gcgggcgcta 
gcgcttaatg 
gaagggcgat 
gcaaggcgat 



ttttgttaaa 
aaatcggcaa 
cagtttggaa 
ccgtctatca 
cgaggtgccg 
ggggaaagcc 
gggcgctggc 
cgccgctaca 
cggtgcgggc 
taagt tgggt 



at tcgcgt ta 
aatccct tat 
caagagtcca 
gggcgatggc 
taaagcacta 
ggcgaacgtg 
aagtgtagcg 
gggcgcgtcc 
ctct tcgcta 
aacgccaggg 



aatt tttgtt 
aaatcaaaag 
ctattaaaga 
ccactacgtg 
aatcggaacc 
gcgagaaagg 
gtcacgctgc 
cat tcgccat 
ttacgccagc 
t t t tcccagt 



aaatcagct c 
aatagaccga 
acgtggac t c 
aaccatcacc 
ctaaagggag 
aagggaagaa 
gcgtaaccac 
tcaggctgcg 
tggcgaaagg 
cacgacgttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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taaaacgacg gccagtgagc gcgcgtaata cgactcacta tagggcgaat tggagctcca 660 

ccgcggtggc ggccgctcta gattatataa tttataagct aaacaacccg gccctaaagc 720 

actatcgtat cacctatcta aataagtcac gggagtttcg aacgtccact tcgtcgcacg 78 0 

gaattgcatg tttcttgttg gaagcatatt cacgcaatct ccacacataa aggtttatgt 840 

ataaacttac atttagctca gtttaattac agtcttattt ggatgcatat gtatggttct 900 

caatccatat aagttagagt aaaaaataag tttaaatttt atcttaattc actccaacat 960 

atatggatct acaatactca tgtgcatcca aacaaactac ttatattgag gtgaatttgg 102 0 

tagaaattaa actaacttac acactaagcc aatctttact atattaaagc accagtttca 1080 

acgatcgtcc cgcgtcaata ttattaaaaa actcctacat ttctttataa tcaacccgca 114 0 

ctcttataat ctcttctcta ctactataat aagagagttt atgtacaaaa taaggtgaaa 12 0 0 

ttatctataa gtgttctgga tattggttgt tggctcccat attcacacaa cctaatcaat 12 6 0 

agaaaacata tgttttatta aaacaaaatt tatcatatat catatatata tatatatcat 1320 

atatatatat aaaccgtagc aatgcacggg catataacta gtgcaactta atacatgtgt 13 8 0 

gtattaagat gaataagagg gtatccaaat aaaaaacttg ttgcttacgt atggatcgaa 1440 

aggggttgga aacgattaaa cgattaaatc tcttcctagt caaaattgaa tagaaggaga 1500 

tttaatatat cccaatcccc ttcgatcatc caggtgcaac cgtataagtc ctaaagtggt 1560 

gaggaacacg aaagaaccat gcattggcat gtaaagctcc aagaatttgt tgtatcctta 1620 

acaactcaca gaacatcaac caaaattgca cgtcaagggt attgggtaag aaacaatcaa 16 8 0 

acaaatcctc tctgtgtgca aagaaacacg gtgagtcatg ccgagatcat actcatctga 174 0 

tatacatgct tacagctcac aagacattac aaacaactca tattgcatta caaagatcgt 18 0 0 

ttcatgaaaa ataaaatagg ccggacagga caaaaatcct tgacgtgtaa agtaaattta 1860 

caacaaaaaa aaagccatat gtcaagctaa atctaattcg ttttacgtag atcaacaacc 192 0 

tgtagaaggc aacaaaactg agccacgcag aagtacagaa tgat tccaga tgaaccatcg 198 0 

acgtgctacg taaagagagt gacgagtcat atacatttgg caagaaacca tgaagctgcc 2040 

tacagccgta tcggtggcat aagaacacaa gaaattgtgt taattaatca aagctataaa 2100 

taacgctcgc atgcctgtgc acttctccat caccaccact gggtcttcag accattagct 2160 

ttatctactc cagagcgcag aagaacccga tcgacaccat gaccaagttc acaatcctcc 2 22 0 

tcatctctct tctcttctgc atcgcccaca cttgcagcgc ctccaaatgg cagcaccagc 2280 

aagatagctg ccgcaagcag cttaaggggg tgaacctcac gccctgcgag aagcacatca 2340 

tggagaagat ccaaggccgc ggcgatgacg atgatgatga tgacgacgac aatcacattc 24 00 

tcaggaccat gcgggggaag aatcactaca tacggaagaa ggaaggaaaa gacgaagacg 246 0 

aagaagaaga aggacacatg cagaagtgct gcgctttgca ctggcatttg gggctcttaa 2520 

gctcgctcat ttctgtgctg cagaagataa tggagaacca gagcgaggaa ctggaggaga 258 0 

aggagaagaa gaaaatggag aaggagctta tgaacttggc tactatgtgc aggtttgggc 2640 

ccatgatcgg gtgcgacttg tcctccgatg actaagttga tccccggcgg tgtcccccac 2700 

tgaagaaact atgtgctgta gtatagccgc tggctagcta gctagttgag tcatttagcg 2760 

gcgatgattg agtaataatg tgtcacgcat caccatgcat gggtggcagt ctcagtgtga 2820 

gcaatgacct gaatgaacaa ttgaaatgaa aagaaaaaag tattgttcca aattaaacgt 2880 

tttaaccttt taataggttt atacaataat tgatatatgt tttctgtata tgtctaattt 2940 

gttatcatcc atttagatat agacgaaaaa aaatctaaga actaaaacaa atgctaattt 3000 

gaaatgaagg gagtatatat tgggataatg tcgatgagat ccctcgtaat atcaccgaca 3060 

tcacacgtgt ccagttaatg tatcagtgat acgtgtattc acatttgttg cgcgtaggcg 3120 

tacccaacaa ttttgatcga ctatcagaaa gtcaacggaa gcgagtcgac ctcgaggggg 3180 

ggcccggtac ccagcttttg ttccctttag tgagggttaa ttgcgcgctt ggcgtaatca 3240 

tggtcatagc tgtttcctgt gtgaaattgt tatccgctca caattccaca caacatacga 3300 

gccggaagca taaagtgtaa agcctggggt gcctaatgag tgagctaact cacattaatt 3360 

gcgttgcgct cactgcccgc tttccagtcg ggaaacctgt cgtgccagct gcattaatga 342 0 

atcggccaac gcgcggggag aggcggtttg cgtattgggc gctcttccgc ttcctcgctc 3480 

actgactcgc tgcgctcggt cgttcggctg cggcgagcgg tatcagctca ctcaaaggcg 3540 

gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg agcaaaaggc 3600 

cagcaaaagg ccaggaaccg taaaaaggcc gcgttgctgg cgtttttcca taggctccgc 3660 

ccccctgacg agcatcacaa aaatcgacgc tcaagtcaga ggtggcgaaa cccgacagga 3720 

ctataaagat accaggcgtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3780 

ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 3840 

agctcacgct gtaggtatct cagttcggtg taggtcgttc gctccaagct gggctgtgtg 3900 

cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3960 

aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 4020 

gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact 4080 

agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 414 0 

ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 4200 

cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 4260 

tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 4320 
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aggatcttca 
tatgagtaaa 
atctgtctat 
cgggagggct 
gctccagatt 
gcaactttat 
tcgccagtta 
tcgtcgtttg 
tcccccatgt 
aagttggccg 
atgccatccg 
tagtgtatgc 
catagcagaa 
aggatcttac 
tcagcatctt 
gcaaaaaagg 
tattattgaa 
tagaaaaata 



cctagatcct 
cttggtctga 
t tcgt tcatc 
taccatctgg 
tatcagcaat 
ccgcctccat 
atagt ttgcg 
gtatggcttc 
tgtgcaaaaa 
cagtgttatc 
taagatgctt 
ggcgaccgag 
ctttaaaagt 
cgctgt tgag 
ttact t tcac 
gaataagggc 
gcatt tatca 
aacaaatagg 



tttaaattaa 
cagt taccaa 
catagttgcc 
ccccagtgct 
aaaccagcca 
ccagtctatt 
caacgt tgt t 
attcagctcc 
agcggttagc 
actcatggtt 
t tctgtgact 
ttgctcttgc 
gctcatcat t 
atccagttcg 
cagcgtttct 
gacacggaaa 
gggttattgt 
ggt t ccgcgc 



aaatgaagtt 
tgct taatca 
tgactccccg 
gcaatgatac 
gccggaaggg 
aat tgt tgcc 
gccattgcta 
ggttcccaac 
tccttcggtc 
atggcagcac 
ggtgagtact 
ccggcgtcaa 
ggaaaacgtt 
atgtaaccca 
gggtgagcaa 
tgttgaatac 
ctcatgagcg 
acatttcccc 



ttaaatcaat 
gtgaggcacc 
tcgtgtagat 
cgcgagaccc 
ccgagcgcag 
gggaagctag 
caggca tcgt 
gatcaaggcg 
ctccgatcgt 
tgcataattc 
caaccaagt c 
tacgggataa 
cttcggggcg 
ctcgtgcacc 
aaacaggaag 
tcatactct t 
gatacatat t 
gaaaagtgcc 



ctaaagtata 
tatctcagcg 
aactacgata 
acgctcaccg 
aagtggt cc t 
agtaagtagt 
ggtgtcacgc 
agt tacatga 
tgtcagaagt 
tct tactgtc 
attctgagaa 
taccgcgcca 
aaaactctca 
caactgatct 
gcaaaatgcc 
cct tt t t caa 
tgaatgtat t 
ac 



4 


ri 


ft n 


4 


4 


a n 


J. 


cr 
-J 


0 0 
u u 




c: 


a n 

o u 


4 


O 




4 




ft 0 


4 


7 


4 0 


A 


ft 

o 




4 


ft 

o 




4 


Q 




A 
^± 


Q 


ft n 


5 


0 


4 0 


5 


1 


00 


5 


1 


60 


5 


o 


20 


5 


2 


80 


5 


3 


40 


5 


3 


92 



<210> 
<211> 
<212> 



7 

5173 
DNA 



<213> Artificial Sequence 



<220> 
<223> 



Gene from Hordeum vulgare from nucleotide 219 9 to 
nucleotide 2450 in a Zea mays expression vector. 
Zea mays promoter from nucleotide 6 76 to 
nucleotide 2198. 



<40 

ctaaattgta 
attttttaac 
gatagggttg 
caacgtcaaa 
ctaatcaagt 
cccccgattt 
agcgaaagga 
cacacccgcc 
caactgttgg 

gggatgtgct 

taaaacgacg 
ccgcggtggc 
actatcgtat 
gaattgcatg 
ataaacttac 
caatccatat 
atatggatct 
tagaaat taa 
acgatcgt cc 
ctct tataat 
t tatc tataa 
agaaaacata 
atatatatat 
gtattaagat 
aggggttgga 
tttaatatat 
gaggaacacg 
acaactcaca 
acaaat cc tc 



0> 7 
a gcgttaata 
caataggccg 
agtgttgttc 
gggcgaaaaa 
tttttggggt 
agagcttgac 
gcgggcgcta 
gcgcttaatg 
gaagggcgat 
gcaaggcgat 
gccagtgagc 
ggccgctcta 
cacctatcta 
t ttcttgttg 
atttagctca 
aagttagagt 
acaatactca 
actaacttac 
cgcgtcaata 
ctcttctcta 
gtgttctgga 
tgttttatta 
aaaccgtagc 
gaataagagg 
aacgattaaa 
cccaatcccc 
aaagaaccat 
gaacatcaac 
tctgtgtgca 



ttttgttaaa 
aaatcggcaa 
cagtttggaa 
ccgtctatca 
cgaggtgccg 
ggggaaagcc 
gggcgctggc 
cgccgctaca 
cggtgcgggc 
taagttgggt 
gcgcgtaata 
gattatataa 
aataagtcac 
gaagcatatt 
gt ttaattac 
aaaaaataag 
tgtgcatcca 
acactaagcc 
ttattaaaaa 
ctactataat 
tattggttgt 
aaacaaaatt 
aatgcacggg 
gtatccaaat 
cgattaaatc 
ttcgatcatc 
gcat tggcat 
caaaat tgca 
aagaaacacg 



attcgcgtta 
aatcccttat 
caagagtcca 

gggcgatggc 
taaagcacta 

ggcgaacgtg 

aagtgtagcg 

gggcgcgtcc 

ctcttcgcta 

aacgccaggg 

cgactcacta 

tttataagct 

gggagtttcg 

cacgcaatct 

agtcttattt 

tttaaatttt 

aacaaactac 

aatctt tact 

actcctacat 

aagagagttt 

tggctcccat 

tat catatat 

catataacta 

aaaaaacttg 

tcttcctagt 

caggtgcaac 

gtaaagctcc 

cgtcaagggt 

gtgagtcatg 



aatttttgt t 


aaatcagctc 


60 


aaatcaaaag 


aatagaccga 


120 


ctattaaaga 


acgtggactc 


180 


ccactacgtg 


aaccatcacc 


240 


aatcggaacc 


ctaaagggag 


300 


gcgagaaagg 


aagggaagaa 


360 


gtcacgctgc 


gcgtaaccac 


420 


cattcgccat 


tcaggctgcg 


480 


ttacgccagc 


tggcgaaagg 


540 


ttttcccagt 


cacgacgttg 


600 


tagggcgaat 


tggagct cca 


660 


aaacaacccg 


gccctaaagc 


720 


aacgtccact 


tcgtcgcacg 


780 


ccacacataa 


aggtttatgt 


840 


ggatgcatat 


gtatggttct 


900 


atcttaattc 


actccaacat 


960 


ttatattgag 


gtgaatttgg 


1020 


atattaaagc 


accagtttca 


1080 


ttctttataa 


tcaacccgca 


1140 


atgtacaaaa 


taaggtgaaa 


1200 


at tcacacaa 


cc taa t caa t 


1260 


catatatata 


tatatatcat 


1320 


gtgcaactta 


atacatgtgt 


1380 


ttgcttacgt 


atggatcgaa 


1440 


caaaattgaa 


tagaaggaga 


1500 


cgtataagtc 


ctaaagtggt 


1560 


aagaat t tgt 


tgtatcct ta 


1620 


attgggtaag 


aaacaatcaa 


1680 


ccgagatcat 


actcat ctga 


1740 
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tatacatgct tacagctcac aagacattac aaacaactca tattgcatta caaagatcgt 1800 

ttcatgaaaa ataaaatagg ccggacagga caaaaatcct tgacgtgtaa agtaaattta 1860 

caacaaaaaa aaagccatat gtcaagctaa atctaattcg ttttacgtag atcaacaacc 1920 

tgtagaaggc aacaaaactg agccacgcag aagtacagaa tgattccaga tgaaccatcg 1980 

acgtgctacg taaagagagt gacgagtcat atacatttgg caagaaacca tgaagctgcc 2040 

tacagccgta tcggtggcat aagaacacaa gaaattgtgt taattaatca aagctataaa 2100 

taacgctcgc atgcctgtgc acttctccat caccaccact gggtcttcag accattagct 2160 

ttatctactc cagagcgcag aagaacccga tcgacaccat gaagtcggtg gagaagaaac 2220 

cgaagggtgt gaagacaggt gcgggtgaca agcataagct gaagacagag tggccggagt 2 2 80 

tggtggggaa atcggtggag aaagccaaga aggtgatcct gaaggacaag ccagaggcgc 2 34 0 

aaatcatagt tctaccggtt ggtacaaagg tgggtaagca ttataagatc gacaaggtca 2400 

agctttttgt ggataaaaag gacaacatcg cgcaggtccc cagggtcggc tagcctcgag 2460 

atccccggcg gtgtccccca ctgaagaaac tatgtgctgt agtatagccg ctggctagct 2 520 

agctagttga gtcatttagc ggcgatgatt gagtaataat gtgtcacgca tcaccatgca 2 580 

tgggtggcag tctcagtgtg agcaatgacc tgaatgaaca attgaaatga aaagaaaaaa 264 0 

gtattgttcc aaattaaacg ttttaacctt ttaataggtt tatacaataa ttgatatatg 2700 

ttttctgtat atgtctaatt tgttatcatc catttagata tagacgaaaa aaaatctaag 2760 

aactaaaaca aatgctaatt tgaaatgaag ggagtatata ttgggataat gtcgatgaga 2820 

tccctcgtaa tatcaccgac atcacacgtg tccagttaat gtatcagtga tacgtgtatt 2880 

cacatttgtt gcgcgtaggc gtacccaaca attttgatcg actatcagaa agtcaacgga 2940 

agcgagtcga cctcgagggg gggcccggta cccagctttt gttcccttta gtgagggtta 3000 

attgcgcgct tggcgtaatc atggtcatag ctgtttcctg tgtgaaattg ttatccgctc 3060 

acaattccac acaacatacg agccggaagc ataaagtgta aagcctgggg tgcctaatga 3 120 

gtgagctaac tcacattaat tgcgttgcgc tcactgcccg ctttccagtc gggaaacctg 3 180 

tcgtgccagc tgcattaatg aatcggccaa cgcgcgggga gaggcggttt gcgtattggg 324 0 

cgctcttccg cttcctcgct cactgactcg ctgcgctcgg tcgttcggct gcggcgagcg 3 300 

gtatcagctc actcaaaggc ggtaatacgg ttatccacag aatcagggga taacgcagga 3360 

aagaacatgt gagcaaaagg ccagcaaaag gccaggaacc gtaaaaaggc cgcgttgctg 3420 

gcgtttttcc ataggctccg cccccctgac gagcatcaca aaaatcgacg ctcaagtcag 3480 

aggtggcgaa acccgacagg actataaaga taccaggcgt ttccccctgg aagctccctc 3 54 0 

gtgcgctctc ctgttccgac cctgccgctt accggatacc tgtccgcctt tctcccttcg 3600 

ggaagcgtgg cgctttctca tagctcacgc tgtaggtatc tcagttcggt gtaggtcgtt 3660 

cgctccaagc tgggctgtgt gcacgaaccc cccgttcagc ccgaccgctg cgccttatcc 3 72 0 

ggtaactatc gtcttgagtc caacccggta agacacgact tatcgccact ggcagcagcc 3 78 0 

actggtaaca ggattagcag agcgaggtat gtaggcggtg ctacagagtt cttgaagtgg 384 0 

tggcctaact acggctacac tagaaggaca gtatttggta tctgcgctct gctgaagcca 3900 

gttaccttcg gaaaaagagt tggtagctct tgatccggca aacaaaccac cgctggtagc 3 96 0 

ggtggttttt ttgtttgcaa gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat 402 0 

cctttgatct tttctacggg gtctgacgct cagtggaacg aaaactcacg ttaagggatt 4080 

ttggtcatga gattatcaaa aaggatcttc acctagatcc ttttaaatta aaaatgaagt 4140 

tttaaatcaa tctaaagtat atatgagtaa acttggtctg acagttacca atgcttaatc 4200 

agtgaggcac ctatctcagc gatctgtcta tttcgttcat ccatagttgc ctgactcccc 4260 

gtcgtgtaga taactacgat acgggagggc ttaccatctg gccccagtgc tgcaatgata 4320 

ccgcgagacc cacgctcacc ggctccagat ttatcagcaa taaaccagcc agccggaagg 4380 

gccgagcgca gaagtggtcc tgcaacttta tccgcctcca tccagtctat taattgttgc 4440 

cgggaagcta gagtaagtag ttcgccagtt aatagtttgc gcaacgttgt tgccattgct 4500 

acaggcatcg tggtgtcacg ctcgtcgttt ggtatggctt cattcagctc cggttcccaa 4560 

cgatcaaggc gagttacatg atcccccatg ttgtgcaaaa aagcggttag ctccttcggt 4620 

cctccgatcg ttgtcagaag taagttggcc gcagtgttat cactcatggt tatggcagca 4680 

ctgcataatt ctcttactgt catgccatcc gtaagatgct tttctgtgac tggtgagtac 474 0 

tcaaccaagt cattctgaga atagtgtatg cggcgaccga gttgctcttg cccggcgtca 4800 

atacgggata ataccgcgcc acatagcaga actttaaaag tgctcatcat tggaaaacgt 4860 

tcttcggggc gaaaactctc aaggatctta ccgctgttga gatccagttc gatgtaaccc 4 920 

actcgtgcac ccaactgatc ttcagcatct tttactttca ccagcgtttc tgggtgagca 4980 

aaaacaggaa ggcaaaatgc cgcaaaaaag ggaataaggg cgacacggaa atgttgaata 504 0 

ctcatactct tcctttttca atattattga agcatttatc agggttattg tctcatgagc 5100 

ggatacatat ttgaatgtat ttagaaaaat aaacaaatag gggttccgcg cacatttccc 5160 

cgaaaagtgc cac 5173 



<210> 8 

1 1 



<211> 54 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Primer designed based upon the alpha hordothionin 
sequence from Hordeum vulgare to amplify the gene 
and to introduce a Ncol site at the start (ATG) 
codon and a BamHI site after the stop codon of the 
thionin coding sequence to facilitate cloning. 



<400> 8 

agtataagta aacacaccat cacacccttg aggcccttgc tggtggccat ggtg 



<210> 9 
<211> 55 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Primer designed based upon the alpha hordothionin 
sequence of Hordeum vulgare to amplify the gene 
and to introduce a Ncol site at the start (ATG) 
codon and a BamHI site after the stop codon of the 
thionin coding sequence to facilitate cloning. 

<400> 9 

cctcacatcc cttagtgcct aagttcgacg tcgggccctc tagtcgacgg atcca 



<210> 10 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Primer designed for single stranded DNA 

site -directed mutagenesis to introduce into the 
native Hordeum vulgare alpha hordothionin gene 12 
codons for lysine, based on the peptide structure 
of hordothionin 12 . 



<400> 10 

agcggaaaat gcccgaaagg cttccccaaa ttggc 

<210> 11 
<211> 45 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Primer designed for single stranded DNA 

site-directed mutagenesis to introduce into the 
native Hordeum vulgare alpha hordothionin gene 12 
codons for lysine, based on the peptide structure 
of hordothionin 12 . 



<400> 11 

tgcgcaggcg tctgcaagtg taagctgact agtagcggaa aatgc 

<210> 12 
<211> 50 




<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer designed for single stranded DNA 

site-directed mutagenesis to introduce into the 
native Hordeum vulgare alpha hordothionin gene 12 
codons for lysine, based on the peptide structure 
of hordothionin 12 . 

<400> 12 

tacaaccttt gcaaagtcaa aggcgccaag aagctttgcg caggcgtctg 5 o 

<210> 13 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer designed for single stranded DNA 

site-directed mutagenesis to introduce into the 
native Hordeum vulgare alpha hordothionin gene 12 
codons for lysine, based on the peptide structure 
of hordothionin 12 . 

<400> 13 

gcaagagttg ctgcaagagt accctgggaa ggaagtgcta caacctttgc 50 

<210> 14 
<211> 609 
<212> DNA 

<213> Pisum sativum 

<220> 

<221> CDS 

<222> (18) . . . (410) 

<400> 14 

tttctttcta tcaaaca atg get tec gtt aaa etc get tct ttg atg gtc 50 

Met Ala Ser Val Lys Leu Ala Ser Leu Met Val 
15 10 

ttg ttt gee aca tta ggt atg ttc ctg aca aaa aac gta gga gca gca 98 
Leu Phe Ala Thr Leu Gly Met Phe Leu Thr Lys Asn Val Gly Ala Ala 

15 20 25 

age tgc aat ggg gtt tgt tct cca ttt gag atg cca cca tgt ggc tct 146 
Ser Cys Asn Gly Val Cys Ser Pro Phe Glu Met Pro Pro Cys Gly Ser 

30 35 40 

tea gec tgt cga tgt ate cct gtt ggt eta gtt gtt ggt tac tgc aga 194 
Ser Ala Cys Arg Cys lie Pro Val Gly Leu Val Val Gly Tyr Cys Arg 
45 50 55 

cat cca tct gga gtt ttc ttg agg acg aat gat gaa cac cct aac tta 242 
His Pro Ser Gly Val Phe Leu Arg Thr Asn Asp Glu His Pro Asn Leu 
60 65 70 75 

tgt gag tct gat gee gat tgt agg aag aaa gga agt ggt aac ttt tgc 290 
Cys Glu Ser Asp Ala Asp Cys Arg Lys Lys Gly Ser Gly Asn Phe Cys 

80 85 90 
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ggt cat tat cct aat cct gat att gaa tat gga tgg tgt ttt gcc tct 338 
Gly His Tyr Pro Asn Pro Asp lie Glu Tyr Gly Trp Cys Phe Ala Ser 

95 100 105 

aaa tct gaa gca gaa gac ttt ttc tct aag att acc caa aaa gac ttg 386 
Lys Ser Glu Ala Glu Asp Phe Phe Ser Lys lie Thr Gin Lys Asp Leu 
110 115 120 

ttg aag agt gtt tec act get taa tttccatatc cagaacaaaa ccatgcatgc 440 
Leu Lys Ser Val Ser Thr Ala * 
125 130 

aagacatggt gaagctatct agtactttaa ataaacaaac tttgtttcca acataggagt 500 
tggatttcta agataegcat cacaattcca ataaatgtta tatgtgcatg gttccagtgt 560 
tgtaatatat gcagtttctt ttcaaataat aaatcttata tcacaattg 609 



<210> 15 

<211> 130 

<212> PRT 

<213> Pisum sativum 



<400> 15 

Met Ala Ser Val 
1 

Gly Met Phe Leu 

20 

Cys Ser Pro Phe 
35 

lie Pro Val Gly 
50 

Phe Leu Arg Thr 
65 

Asp Cys Arg Lys 

Pro Asp lie Glu 

100 

Asp Phe Phe Ser 
115 

Thr Ala 
130 



Lys Leu Ala Ser 
5 

Thr Lys Asn Val 

Glu Met Pro Pro 

40 

Leu Val Val Gly 
55 

Asn Asp Glu His 
70 

Lys Gly Ser Gly 
85 

Tyr Gly Trp Cys 

Lys lie Thr Gin 

120 



Leu Met Val Leu 
10 

Gly Ala Ala Ser 
25 

Cys Gly Ser Ser 

Tyr Cys Arg His 

60 

Pro Asn Leu Cys 
75 

Asn Phe Cys Gly 
90 

Phe Ala Ser Lys 
105 

Lys Asp Leu Leu 



Phe Ala Thr Leu 
15 

Cys Asn Gly Val 
30 

Ala Cys Arg Cys 
45 

Pro Ser Gly Val 

Glu Ser Asp Ala 

80 

His Tyr Pro Asn 
95 

Ser Glu Ala Glu 
110 

Lys Ser Val Ser 
125 



<210> 16 
<211> 1240 
<2 12 > DNA 
<213> Zea mays 



< 2 2 0 > 

< 2 2 1 > CDS 

<222> (234) . . . (776) 



<400> 16 

gaattcattg acaacccttg acatgtaaag ttgattcata tgtataagaa agcttaatga 60 
tctatctgta catccaaatc catgtactat gtttccacgt catgcaacgc aacattccaa 120 
aaccatggat catctataaa tggctagctc ccacatatga actagtctct atcatcatcc 180 
aatccagatc ageaaagegg cagtgegtag agaggatcgt cgaacagaac age atg 236 

Met 
1 

aag atg gtc ate gtt etc gtc gtg tgc ctg get ctg tea get gcc tgc 284 
Lys Met Val lie Val Leu Val Val Cys Leu Ala Leu Ser Ala Ala Cys 

5 10 15 
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gcc tct gca atg cag atg ccc tgc ccc tgc gcg ggg ctg cag ggc ttg 3 32 

Ala Ser Ala Met Gin Met Pro Cys Pro Cys Ala Gly Leu Gin Gly Leu 

20 25 30 

tac ggc get ggc gcc ggc ctg acg acg atg atg ggc gcc ggc ggg ctg 380 
Tyr Gly Ala Gly Ala Gly Leu Thr Thr Met Met Gly Ala Gly Gly Leu 
35 40 45 

tac ccc tac gcg gag tac ctg agg cag ccg cag tgc age ccg ctg gcg 428 
Tyr Pro Tyr Ala Glu Tyr Leu Arg Gin Pro Gin Cys Ser Pro Leu Ala 
50 55 60 65 

gcg gcg ccc tac tac gcc ggg tgt ggg cag acg age gcc atg tac cag 476 
Ala Ala Pro Tyr Tyr Ala Gly Cys Gly Gin Thr Ser Ala Met Tyr Gin 

70 75 80 

ccg etc egg caa cag tgc tgc cag cag cag atg agg atg atg gac gtg 524 
Pro Leu Arg Gin Gin Cys Cys Gin Gin Gin Met Arg Met Met Asp Val 

85 90 95 

cag tec gtc gcg cag cag ctg cag atg atg atg cag ctt gag cgt gcc 572 
Gin Ser Val Ala Gin Gin Leu Gin Met Met Met Gin Leu Glu Arg Ala 
100 105 110 

get gcc gcc age age age ctg tac gag cca get ctg atg cag cag cag 620 
Ala Ala Ala Ser Ser Ser Leu Tyr Glu Pro Ala Leu Met Gin Gin Gin 
115 120 125 

cag cag ctg ctg gca gtc cag ggt etc aac ccc atg gcc atg atg atg 668 
Gin Gin Leu Leu Ala Val Gin Gly Leu Asn Pro Met Ala Met Met Met 
130 135 140 145 

gcg cag aac atg ccg gcc atg ggt gga etc tac cag tac cag tac cag 716 
Ala Gin Asn Met Pro Ala Met Gly Gly Leu Tyr Gin Tyr Gin Tyr Gin 

150 155 160 

ctg ccc age tac cgc ace aac ccc tgt ggc gtc tec get gcc att ccg 764 
Leu Pro Ser Tyr Arg Thr Asn Pro Cys Gly Val Ser Ala Ala lie Pro 

165 170 175 

ccc tac tac tga ttcatgatat ttgggaaatc tcctctatcc atccctctct 816 
Pro Tyr Tyr * 
180 

atctatatat gtaataatgc agtaagacga cacacattat catgtgtggt atgaccaata 876 

atatatgeat cataataaag ttttggtttt aaagaattat eggaegcttg atatctatga 936 

tgctggataa atcaaaactt ctcatataaa ttgtaaatat ttcaaaatct ctatttaggc 996 

tccaatggag agcatatggg tagagtagta tatatgettg aaatactaac aactagcaaa 1056 

gtgegggcac gttgetacat gctcatttat gctcgagcat ggagtataaa acataaagat 1116 

atatatgttc cattggcctg gtaaacgctg gatataggtt taaagecaac aactcatggt 1176 

tcgaatcccc atttatatat aatccataat tttagegett tttaccattt aaattttgga 1236 

gtaa 1240 

<210> 17 

<211> 180 

<212> PRT 

<2 1 3 > Zea mays 

<400> 17 

Met Lys Met Val lie Val Leu Val Val Cys Leu Ala Leu Ser Ala Ala 

15 10 15 

Cys Ala Ser Ala Met Gin Met Pro Cys Pro Cys Ala Gly Leu Gin Gly 
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20 25 30 

Leu Tyr Gly Ala Gly Ala Gly Leu Thr Thr Met Met Gly Ala Gly Gly 

35 40 45 

Leu Tyr Pro Tyr Ala Glu Tyr Leu Arg Gin Pro Gin Cys Ser Pro Leu 

50 55 60 

Ala Ala Ala Pro Tyr Tyr Ala Gly Cys Gly Gin Thr Ser Ala Met Tyr 
65 70 75 80 

Gin Pro Leu Arg Gin Gin Cys Cys Gin Gin Gin Met Arg Met Met Asp 

85 90 95 

Val Gin Ser Val Ala Gin Gin Leu Gin Met Met Met Gin Leu Glu Arg 

100 105 110 

Ala Ala Ala Ala Ser Ser Ser Leu Tyr Glu Pro Ala Leu Met Gin Gin 

115 120 125 

Gin Gin Gin Leu Leu Ala Val Gin Gly Leu Asn Pro Met Ala Met Met 

130 135 140 

Met Ala Gin Asn Met Pro Ala Met Gly Gly Leu Tyr Gin Tyr Gin Tyr 
145 150 155 160 

Gin Leu Pro Ser Tyr Arg Thr Asn Pro Cys Gly Val Ser Ala Ala lie 

165 170 175 

Pro Pro Tyr Tyr 

180 

<210> 18 

<211> 2562 

<212> DNA 

< 2 1 3 > Zea mays 

<220> 

< 2 2 1 > CDS 

<222> (1137) . . . (1589) 
<400> 18 

aagcttgcta ctttctttcc ttaatgttga tttccccttt gttagatgtt ctttgtgtta 60 

tatacactct gtatacaagg atgcgataca cacatcagct agtcctaatg atgccaccga 120 

ctttacttga ggaaaaggaa acaaatatga tgtggccatc acattctcaa taacaatgac 180 

catgtgcgca atgacatacc atcatatttg atatcataaa aataaattta ttatcaaagt 240 

aaacatatag ttcatatatc agatattaaa gtgataagaa caaatattac attttatctt 300 

atataaaatg acgaaaaagg tacgagttga aaaggagtcc aacccctttt ttatagcttg 360 

ttcggttgct tgttctcttc ggctagcgag gtggtagaat gtgagagtgt tgcgcgtgga 42 0 

ttcccgtcgt agtgttctta ggtgatttct cacggcccat ctgtgatata gcgactcata 480 

tgtggtgtaa tagcccattg ggagaagggg agagatatag atctacgtga tttgcacgtg 54 0 

atgcacgacg aacgaaactg gtggtttaaa gtagtagagg tttgtcatta gaggtgtaaa 6 00 

tggtacatat attatccgtt catattcgaa tttgatccgt ataagagggc taagatctaa 660 

tccgtataca agtccaagta ttaagtatcc gatccatatc ggatctttat ccgtatccgt 720 

atactcaaaa tttgatgttt aagattttaa tatatattta aactttatag gaactcgata 780 

atatttgtat ctgatttgaa ttatgaaaac aaatatggaa cgattaattt cagtctatat 840 

ccgttccgat atttgtcatg ctttgctaaa aataccttta caaggcatct tgtgcagatt 900 

atatattaat ctgaaatcag ttagagaagc ctacaaattt gaccaaatgc cgagtcatcc 960 

ggcttatccc ctttccaact ttcagttctg caagcgccag aaatcgtttt tcatctacat 1020 

tgtctttgtt gcctgcatac atctataaat aggacctgct agatcaatcg cagtccatcg 1080 

gcctcagtcg cacatatcta ctatactata ctctaggaag caaggacacc accgcc atg 1139 

Met 
1 

gca gcc aag atg ctt gca ttg ttc get etc eta get ctt tgt gca age 1187 
Ala Ala Lys Met Leu Ala Leu Phe Ala Leu Leu Ala Leu Cys Ala Ser 

5 10 15 

gee act agt gcg acc cat att cca ggg cac ttg cca cca gtc atg cca 1235 
Ala Thr Ser Ala Thr His lie Pro Gly His Leu Pro Pro Val Met Pro 

20 25 30 
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ttg ggt acc atg aac cca tgc atg cag tac tgc atg atg caa cag ggg 1283 
Leu Gly Thr Met Asn Pro Cys Met Gin Tyr Cys Met Met Gin Gin Gly 
35 40 45 

ctt gcc age ttg atg gcg tgt ccg tec ctg atg ctg cag caa ctg ttg 1331 
Leu Ala Ser Leu Met Ala Cys Pro Ser Leu Met Leu Gin Gin Leu Leu 
50 55 60 65 

gcc tta ccg ctt cag acg atg cca gtg atg atg cca cag atg atg acg 1379 
Ala Leu Pro Leu Gin Thr Met Pro Val Met Met Pro Gin Met Met Thr 

70 75 80 

cct aac atg atg tea cca ttg atg atg ccg age atg atg tea cca atg 1427 
Pro Asn Met Met Ser Pro Leu Met Met Pro Ser Met Met Ser Pro Met 

85 90 95 

gtc ttg ccg age atg atg teg caa ata atg atg cca caa tgt cac tgc 1475 
Val Leu Pro Ser Met Met Ser Gin lie Met Met Pro Gin Cys His Cys 
100 105 110 

gac gcc gtc teg cag att atg ctg caa cag cag tta cca ttc atg ttc 1523 
Asp Ala Val Ser Gin lie Met Leu Gin Gin Gin Leu Pro Phe Met Phe 
115 120 125 

aac cca atg gcc atg acg att cca ccc atg ttc tta cag caa ccc ttt 1571 
Asn Pro Met Ala Met Thr lie Pro Pro Met Phe Leu Gin Gin Pro Phe 
130 135 140 145 

9tt ggt get gca ttc tag atagaaatat ttgtgttgta tcgaataatg 1619 
Val Gly Ala Ala Phe * 

150 

agttgacatg ccatcgcgtg tgactcatta ttaacaataa aacaagtttc ctcttattat 1679 

ctttttatat ctctccctat ecatttttge aaageccatt atcctttact ccctaagtcc 1739 

caatatattt tagaccttaa attgtatgtc tatattcaaa agaatgacaa taaatctaga 1799 

catatatata aaacacatac attaagtatt gtatgaatct attaaaatgc taaaacgact 1859 

aatattatgg gaeggaggga gtactttatt agtagattac attgttattt tctctattcc 1919 

aaatataagt ctggtttttc aatcaatcaa tatatattac catgtccaaa cattttgaat 1979 

tatatatcta ggtgcagcat ccgtgcacga tegtaaaaga agcagtcacg gtgttggtcc 2039 

caaaaactaa tcgtccgttg tcggtcacct ataaagattc atgaagagaa ccaaaataag 2099 

gcaatataat taatgtaata tgactcctcc ttttgaatta cttaggaata acataagcaa 2159 

acaaaaaaag gagaagatca aggtaaataa aggcattttg tgagaaaaca tggaagcata 2219 

agaatgeata agtaatgatt tgtgtctctt tatatttttt ttattcacgt gaatttacat 2279 

agataccatc ggatgttcga tggtaataca atgatgeett agctccgaga gcttcgaatg 2339 

atgagegatt taaaaatact cctatcaatt gttcgaaagt tctttgtctc atgcatgggc 2399 

aatgtacctc tatttatagg gaeggtgega cgtacaaatt tgtataaaat tatattttta 24 59 

ttcccaaatc etatgeatat gtgtcgggga ccataattag gggtaccctc aaggctccta 2519 

attctcagct ggtaacccca tcagcataaa getgeaaagg cct 2 56 2 

<210> 19 

<211> 150 

<212> PRT 

<2 13 > Zea mays 

<400> 19 

Met Ala Ala Lys Met Leu Ala Leu Phe Ala Leu Leu Ala Leu Cys Ala 

15 10 15 

Ser Ala Thr Ser Ala Thr His lie Pro Gly His Leu Pro Pro Val Met 

20 25 30 

Pro Leu Gly Thr Met Asn Pro Cys Met Gin Tyr Cys Met Met Gin Gin 

35 40 45 

Gly Leu Ala Ser Leu Met Ala Cys Pro Ser Leu Met Leu Gin Gin Leu 
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50 55 60 

Leu Ala Leu Pro Leu Gin Thr Met Pro Val Met Met Pro Gin Met Met 
65 70 75 80 

Thr Pro Asn Met Met Ser Pro Leu Met Met Pro Ser Met Met Ser Pro 

85 90 95 

Met Val Leu Pro Ser Met Met Ser Gin lie Met Met Pro Gin Cys His 

100 105 110 

Cys Asp Ala Val Ser Gin lie Met Leu Gin Gin Gin Leu Pro Phe Met 

115 120 125 

Phe Asn Pro Met Ala Met Thr lie Pro Pro Met Phe Leu Gin Gin Pro 

130 135 140 

Phe Val Gly Ala Ala Phe 
145 150 

<210> 20 
<211> 562 

< 2 1 2 > DNA 

<213> Oryza sativa 

< 2 2 0 > 
<221> CDS 

<222> (51) ... (455) 

<400> 20 

cgtctacacc atctggaatc ttgtttaaca ctagtattgt agaatcagca atg gca 56 

Met Ala 
1 

gca tac acc age aag ate ttt gec ctg ttt gec tta att get ctt tct 104 
Ala Tyr Thr Ser Lys lie Phe Ala Leu Phe Ala Leu lie Ala Leu Ser 

5 10 15 

gca agt gee act act gca ate acc act atg cag tat ttc cca cca aca 152 
Ala Ser Ala Thr Thr Ala lie Thr Thr Met Gin Tyr Phe Pro Pro Thr 
20 25 30 

tta gec atg ggc acc atg gat ccg tgt agg cag tac atg atg caa acg 200 
Leu Ala Met Gly Thr Met Asp Pro Cys Arg Gin Tyr Met Met Gin Thr 
35 40 45 50 

ttg 99 c at g ggt age tec aca gee atg ttc atg teg cag cca atg gcg 248 
Leu Gly Met Gly Ser Ser Thr Ala Met Phe Met Ser Gin Pro Met Ala 

55 60 65 

etc ctg cag cag caa tgt tgc atg cag eta caa ggc atg atg cct cag 296 
Leu Leu Gin Gin Gin Cys Cys Met Gin Leu Gin Gly Met Met Pro Gin 

70 75 80 

tgc cac tgt ggc acc agt tgc cag atg atg cag age atg caa caa gtt 344 
Cys His Cys Gly Thr Ser Cys Gin Met Met Gin Ser Met Gin Gin Val 

85 90 95 

att tgt get gga etc ggg cag cag cag atg atg aag atg gcg atg cag 3 92 

lie Cys Ala Gly Leu Gly Gin Gin Gin Met Met Lys Met Ala Met Gin 
100 105 110 

atg cca tac atg tgc aac atg gee cct gtc aac ttc caa etc tct tec 440 
Met Pro Tyr Met Cys Asn Met Ala Pro Val Asn Phe Gin Leu Ser Ser 
115 120 125 130 

tgt ggt tgt tgt tga tcaaacgttg gttacatgta ctctagtaat aaggtgttgc 4 95 

Cys Gly Cys Cys * 
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atactatcgt gtgcaaacac tagaaataag aaccattgaa taaaatatca atcattttca 555 
gacttgc 562 

<210> 21 
<211> 134 
<212> PRT 

<213> Oryza sativa 
<400> 21 

Met Ala Ala Tyr Thr Ser Lys lie Phe Ala Leu Phe Ala Leu lie Ala 

15 10 15 

Leu Ser Ala Ser Ala Thr Thr Ala lie Thr Thr Met Gin Tyr Phe Pro 

20 25 30 

Pro Thr Leu Ala Met Gly Thr Met Asp Pro Cys Arg Gin Tyr Met Met 

35 40 45 

Gin Thr Leu Gly Met Gly Ser Ser Thr Ala Met Phe Met Ser Gin Pro 

50 55 60 

Met Ala Leu Leu Gin Gin Gin Cys Cys Met Gin Leu Gin Gly Met Met 
65 70 75 80 

Pro Gin Cys His Cys Gly Thr Ser Cys Gin Met Met Gin Ser Met Gin 

85 90 95 

Gin Val lie Cys Ala Gly Leu Gly Gin Gin Gin Met Met Lys Met Ala 

100 105 110 

Met Gin Met Pro Tyr Met Cys Asn Met Ala Pro Val Asn Phe Gin Leu 

115 120 125 

Ser Ser Cys Gly Cys Cys 
130 

<210> 22 
<211> 45 
<212> PRT 

<213> Triticum aestivum 
<400> 22 

Lys Ser Cys Cys Lys Ser Thr Leu Gly Arg Asn Cys Tyr Asn Leu Cys 

15 10 15 

Arg Ala Arg Gly Ala Gin Lys Leu Cys Ala Asn Val Cys Arg Cys Lys 

20 25 30 

Leu Thr Ser Gly Leu Ser Cys Pro Lys Asp Phe Pro Lys 
35 40 45 
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